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The Accident

A C-46F airecraft, N-5075N operated by
Alr Transport Assoclates, Inc., a large
irregular carrier, crashed Tollowing
takeoff, 3,500 feet north of Boeing Field,
Seattle, Wash., at 2101,! July 19, £949.
Two of the 28 passengers were k1lled; two
passengers and the crew of four were
seriously injured; and 15 received minor
injuries. In addition to those in the
sircraft, five other persons were killed
and feur others seriously injured as a
result of impact damage to dwellings
struck by the aircraft.

History of the Flight

The flight, scheduled to fly from
Seattle, Wash., to Chicago, Ill., non-
stop, taxled from the loading ramp at
Boeing Field at 2043, July 19, 1849. On
board were the 28 passengers and crew of
four, 8,010 pounds of fuel and 912 pounds
of baggage. Total aircraft weight was
44,907 pounds which was within the al-
lowable 1imit of 45,000 pounds, and the
alreraft was properly loaded so that its
center of gravity was witflin the cer-
tificated limits. .

The Captain, Merle Edgerton, was in
the left seat flying as pilot, and the
First Officer, Anthony Gjessing, was in
the right seat flying as copilot. An-
other captain of the company, James M.
Adems, who rode as a reserve pilot, was
seated on the flight deck behind Captain
Edgerton and Copilot Gjessing. The crew
- taxdied the atrcraft to the south end of
runway 31, where they parked for a period
of 13 minutes to accomplish the before
_takeoff ¢heck 1ist. The engines and
‘other components of the aireraft appeared
to operate normally, so at 2038, after
rreceiving clearance from the tower, take—
of was started. Fuel selector valves

1 times referred to hereln are Paciflc Standard
- and based on the 24~hour clock. ‘

f'or both engines had been positioned to
the front tanks which contained 91 octane
gasoline. Wind was from the northeast
at six miles per hour, and visibility
was elght miles, under a celling of
8,500 feet.

Power was advanced to 45 inches of
manifold pressure and to 2,700 RPM's for
takeoff. The aircraft rolled approxi-
mately 3,300 Teet down the runway, then
became airborne at an air speed of 105
miles per hour. During the takeoff run
one of the engines was heard to sputter
and backfire, and an unusual amount of
torching or exhaust flame was observed
coming from both of the engines. Be-
cause the left engine did not seem to be
developing full power, Captaln Edgerton,
at an altitude of about 20 feet, retarded
the throttles, and the aircraft settled
back to the runway.

Runway 31 at Boeing Field is 7,500
feet long. At the time of the accident,
the green threshold lights at the north
end of the runway had been moved in
1,700 feet for runway repair purposes,
in effect reducing the length of the
runway to 5,800 feet. However, this
north portion of the runway was usable
for takeoff. Captain Edgerton after
touching down on the runway, approx1—51
mately 4,500 feet from the start of the
takeoff and 1,300 feet from the green
threshold lights, did not believe that -
he had suffieient runway Temaining to
accomplish a safe stop, so he advanced
the throttles to the limit of 52 inches.
Both engines responded, but the left
continued to misfire. After a momentary
ground roll the aireraft again became -
airborne at an air speed of 105 miles
per hour.

The landing gear was retracted, air

speed increased slowly to approximately

110 miles per hour, and the flight passed
over the north end of the runway at
about 50 feet above the ground in a nose
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high attitude. Sufficient altitude could
not be obtalned to fly over power }ines
and poles to the north of the airport,
and 1,500 feet north of runway 31 the
aircraft struck a 56-foot pole two feet
helow its top. The impact tore away six
feer of the right hortzontal stabilizer
and elevator. A second pole, 1,480 feet
from the first, was struck, then a third
pole 200 feet from the second. As a re-
sult of striking these poles air speed
and altitude were lost, and 200 feet
Prom the third pole the aircraft crashed
into a three-story frame house. The ailr-
eraft carried away the entire top story
of this structure, then it plunged into
and demolished a2 single-story brick
dwelling. The aircraft came to rest
the foundation of the brick dwelling
an upright position.

Many high tension lines, carrying up
to 26,000 volts, had been severed., As a
result, there was considerable electrical
arcing which started several scattered
fires in the vicinity of the accident.
Fire was staried in the area of the air-
: craft's fuel tanks immediately after the
aircraft had cowe to a full stop. The
‘tail sectieon aft of the main cabin door
and the nose section forward of the
flight deck were separated from the cabin
portion of the fuselage. Passengers and
‘erew were evacuated through these open
ends of the catin before fire progressed
Anto the fuselage.

on
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‘Investigation

Excepting the alt portion of the fuse-
lage with the empennage attached, the
wreckage was extensively destroyed by
fire, and the parts were scattered over
the scene of the accident from rescue and
fire fighting operations. The landing
gear w&s found in the "up"™ position, but
no determination could be made of the
- Flap position; however, Captain Edgerton

‘stata? that he had taken off with the
- flaps "up.”™ Flight controls and control
‘surfaces were so badly damaged from the

.. crash and fire that no reliabie informa-

tion as to their position prior to im-
pact could be secured.

Investigation Turther di%closed that
91 octane fuel %as used for runup on the
grourd and for the takeoff with the en-
rines operating on the front main tanks.
Although the center tanks were filled
.with 100 octame gasoline, the takeoff
‘was not made on these tank: due to the
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left center fuel pressure boost pump be-
ing inoperative. The aircraft, N-S075%,
was certificated under a specification
1ssued to Skyways International Trading
and Transportation Company of Miami, Fla
This specification provided only for the
use of fuel of 100 octane rating or
above. It was found, however, that Lhe
aircraft was belng operated by the com-
pany in accordance with a CAA Approved
Slick Alrways Flight Manual, which vro-
vided for the use of 91 octane fuel for
cruise. However, 91 octane fuel was not
authorized in the $1lick Manual for take
aff. '

The engines and propellers were taken
to & hangar at Boeing Fleld where they
were completely disassembled. Defects
found in the left engine were: There
was no contact spring for the left mag-
neto distributor finger; there was a
substantial crater and cone condition in
the contact points of both magnetos:
there was excessive end movement 1in one
of the rocker arm bearings; and there
was a wet or olly condition in the com
bustion chambers, diffuser section, and
intake pives. DNefects found in the
right angine consisted of a broken nuter
exhaust valve spring, and a wet or oily
condition in the combustion chambers,
diffuser section, and intake pipes, but
to a lower degree than that found in the
left engine. No evidence was found of .
detonation in either engine. '

No definite conclusion could be made
concerning the operating condition of
the spark plugs in either of the two en-
gines. No excéssive eroding, gap clear-
ance, or burned ceramics and electrodes
were found. Both engines had heen sub-
jeect to intense heat from fire followed
by quenching with water, This quenching
csould have damaged the plugs suffi- .
ciently to have destroyed their normal
operating characteristics under test.
Accordingly. the laboratory tests of the
spark plugs did not result in any defi-
nite information as to whether or not -
all of them were operating before the
secldent. The ignition harnesses iere
completely destroyed by fire.

A day before the accident a fiight
from Seattle to Falrbanks, Alaska, and
return had been completed in the same
aircraft, S-5073N¥. During this trip =
trouble had been experienced with the
left engine. On takeoff from Annetts,
Alaska, the left engine had starved to
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misfire just after the aircraft left the
ground and considerable torching was obh-
served coming from the exhaust stacks.
The mixture control) was placed in the
auto lean vosition which resulted in
smoo ther engine operation. At Fairbanks
the takeoff was accomnlished with the
mixture control in the auto lean posi-
tion to avold trouble similar to that ex-
perienced at Annette. The aircraft mas
cruised for the entire return trip in
this manner, and at Everett, Wash., where
the company had much aof their maintenance
york performed, the mixture contrel unit
was removed from the left carburetor.
The parts were checked, and then re-
placed along with a new manual mixture
control disk. After the completion of
this work, the engine operated normally.
The aireraft was then flown from Everett
to Seattle for the flipght during which
this accident ceccurred. The left ecarbu-
retor could not be given a complete
orerational test after the accident be-
cause of the extensive damage caused by
fire.

The engines installed in N-5075N were
8 war model of the Pratt and Whitney
R-2800-75. Because this model of engine
vas obsolete and manufactured only for
use by the armed services, no instruc-
tions, other than Army Technical Orders,
were published for the malntenance and
repalr of the engine. Company mainte-
nance personnel testified that they had
an extreme amount of difficulty in ob-
talning the necessary Army Technical
Orders, and that no service bulletins
Or other maintenance information was
avallable from the manufacturer. How—
ever, the commany did have one complete
file of the necessary Army Technical
Orders for maintenance of their aircraft.

Captain Edgerton, age 26, received
his fTight training and experience with
the United States Air Forces and with
the non-scheduled air carriers. At the
time of the accident he had a total of
3,743 flying hours, of which 700 were
In C-48 tyoe atrcraft. His last rhysieal
©xamination was vassed March 8, 1944,
and he held a valid airman certificata
¥ith a commercial pilot rating. He was
the seeond pilot to be employed by the
tompany which was shertly after the com—
pany was organized, his date of enploy-
ment being October 15, 189iR. Because
quhis previous experience and tLime
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in the C-48 alrplane, he wag employed as
captain and assumed command of his first
flight after completing two as copilat.

Copilot Gjessing, age 35, received
fraining in the United States Alr Forces
and with a scheduled airline. He had a
total of 7,800 hours, of which 200 were
in C-46 type aircrafi. H1ls last physi-
cal examination was passad February 26,
1949, and he held a valid alirman certif—
lcate with a commarcial pilot rating.

He was employed by the company July 14,
1949, which was Just three days before
the accident occurred. The only train-
ing and instruction that he received
from the company consisted of his own
study of the company's operating manual.
No instruction or check fiight was ac-
complished in the companyls aircraft
prior to the time that he made his first
flight which terminated in this accldent.

At the time of the accident, Reserve
Captain Adams, age 25, had a total of
3,624 flight hours, of which 400 were in
C-46 type aireraft. He had been pre—
viously trained in the United States Air
Forces, and with a nonscheduled air car-
rier. His last physical examination was
Passed January 28, 1949, and he also
held a valid airman certificate with a
commercial pilot rating. Captain Adams
was employed June 20, 1949, as covnilot
and promoted to cantain July 5, 1948.
His training with the company consisted
of an oral examination on the gireraft
and the completion of one flight as co-
pilot. :

The company had established a train-
ing program at the time that the accident
occurred which ineluded flight instruec-
tion and ground study, but this training
program was not reguired to be comple@ed_,
by any of the pilots that had besn pre-
viously employed. When Cantain Fdgerton
was examined concerning vrocedure for
single engine takeoff, he was not able
to state what air speed was required to
accompl ish a safe single engine takeoff.

Several obstruction lighted poles ex-
tending to as high as 63 f=et above the
surface of the runway are located 1,500
faet north of runway 31. These poles
protruded above a glide angle of 40 to 1
measered from the north end of runway
@1: but belew this angle if it is meas-
ured from the green threshold lights
which, as nreviously stated, had teen
moved 1,700 feet in Trom the north end -
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of the runway for the accomplishment of
runway repairs.

Analysis

‘The backfiring or wisfiring which was
heard during takeoff, together with the
testimony of the pilots to the effact
that the left engine did not develop
normal power during takeoff clearly es-
tablishes that full continuous power was
not available from the left engine. This
lack of power may have been contributed
to by the defects found in the left en-
gine, though the defects in themselves
could not have resulted in any substan-
tial loss of power. How much power, if
any, was produced by the left engine 1is
questionable. The most valuable evidence
of engine performance, the condition of
the combustion chambers, spark plugs,
ignition harnesses and carburetor, was
largely destroyed by fire, so no conclu-
sion or estimate as to the extent of
Tailure could be made., However, the use
of 31 octans fuel for the takeoff could
have rcaused the maloperation of the en-
gine and resultant less of power. This
is particularly true since the pilot
stated he used 91 dctane fuel with a
power setting of 2700 RPM and 45 inches
M.P. for the first takeoff. Further,
upon resumption of the takeoff, after
cutting the throtties and making a short
roll, the power was increased to 2700
HPM and 52 inches M.P.

Thotgh no evidence was found of deto-
nation in the disassembly of the engines,
it is probable that it occurred during
takeoff, for the
far exceeded the liwmitations of 91 octane
fuel.® If there had been detonation,
"there would have been a substantial loss
of power. ‘ l

‘Regardless of the possible effects 1in
using 91 octane fuel, the pilot's indeci-
slon in not discontinuing the takeoff at
the first indication of englne malfunc-
tioning precipitated the accident. After
climbing to an altitude of 20 feet,
throttles were retarded and the takeoff
discontinued. Then, after touching down,
power wWas applled again for takeoff.

This change of mind consumed runway
length which would have permitted accel-
eration to a higher speed, and which may
have permitted a successful elimb from
the airpﬂrt It is also obvious that if

. S=e adpp emental ats {Gr powsr fr'*‘"zu using 61
—ttma s )

high power settings used |

!
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the initlal 20 feet of altitude had not
been lost by retarding throttles bhefore
continuing ahead, the alrcraft would haw
been at least 20 {eet higher at the poini-
in 1ts Tflight where the first pole was ’
struck, and so would have hean 13 {owt
above thie pole, rather than two feet
balow, On the nther hand, 1f the pllel.
had not changed his decision to absndor
takeof! after power fallure, there would
have remained 3,000 feet of usable rum-
way in which to stop, a distance which
should have been ample.

In conclusinn. consideration sheuld
be given to the fact that no training
program or company "flight cheek® was
reguired of the pilots that were in thils
aireraft. It is apparent that if Capiai
Edgerton had clearly understood what
minimun air speed was reguired for a safe
single engine takeoff he would have been
able to decide in the first instance
whether he should continue taking off or
stop. His indecision stemmed from his
lack of knowledge as to wh~  r~onstftuted
& safe air speed aftor failure al ans.
engine. It should be also .oted that
neither the reserve captain nor the co-
pllot had demonstrated to the company
their ebility to handle such emergencies
before they had been dispatched on this
particular flight. .

Findings

On the basis of all avallable evidence .
the Board finds that:

1. The carrier, the aircraft, and ike
nrew were properly certificated.

2. Ninety-one octane fuel was used
for takeoff although not authorized in
the aircraft specification or In the CXh
Approved Flight Manual. 7

3. During takeoff, the power settiagt
used far excseded the limiiations ef
octane fuel.

4. The aircraft, after a takeoff'rﬂll
of approximately 3,500 feet, became &ir-
borne at an air speed of 103 mijes per -
hour and climbed to an altitude of about
20 feet, at which time the left engiae
falled to develop full power,

5. Immediately following' the loss of
power in the left engine. throttles were
retarded after which the aireraft @&ﬁe
contact with the runway approtimate}}
4,500 feet from the start of the tal@a&T'
rum, and 1,300 feet from the green bhres~;
hold lighcs at the north end ol the. ran—“
way.
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6. Following the touchdown on the run-
way, throttles were advanced for the con-
tinuation of the takeoff, and the air-
craft became airborne for the second time
at an air speed of 105 miles per hour.

7. The left engine continued to mis-
fire during the entire takeoff and climb
from the airport, but there was not suf-
gicient evidence from which to conclude
or estimate the amount of power, if any,
which was developed.

§. The aircraft struck a 56-foot pole,
two feet below its top, which was located
1,500 feet north of the north end of run-
way 31, after which the aircraft struck
gther poles and power lines resulting in
loss of air speed and altitude, following
which the aircraft crashed in a residen-
tial area north of Boeing ¥ield, Seattle,
Wash.

9. Fire was started in the area of
the aireraft's fuel tanks immediately

after the aircraft had come to a full
stop-

Probable Cause

The Roard determines that the probable
cause of this accldent was the indecision
of the pilot in continuing a takeoff
after loss of power in the left engine,
which loss was probably caused by the use
of 91 octane fuel, necessitating the
operation of the aireraft's engines in
excess of the approved operating limita-
tions.

BY THE CIVIL AERONAUTICS BOARD:

js/ OSWALD RYAN
/s/ JOSH LEE
{s/ HAROLD A. JONES
Russell R. Adams, Member of the Board,
did not participate in the adoption of
this report. :



Supplemental Data

investigation and Hearing

The Civil Aercnautics Board received
notification of the accident at 2200
PST, July 19, 1948, from CA\ Communica-
tions and immediately initiated an in-
vestigation in accordance with provisions
of Section 702 (a) (2) of the Civil
Aeronautiecs Act of 1938, as amended. As
part of the investigation, a hearing
was held August 3, 1949, at Seattle,
wash.

Air Carrier

Alr Transport Associates, Inc., was
incorporated May 194K, under the laws of
the state of Washington with i1ts princi-
pal place of business located at Seattle,
Wash. At the time of the accident the
company held an air carrier operating
certificate No. 7221, issued by the Civil
Aersnautics Administration. It alse held
& letier of registration as a large ir-
regular carrier No. 1896 1ssued by the
Civil Aeronautics Board. The company
was guthorized to carry passengers and
cargo within the continental 1imits of
the Mnited States, and Aleska.

F{ight-ﬂersonnei

Captain Merle Fdperton, age 26, re-
ceived bis flight training and experilence
with the United States Air Forces and
with the non—scheduled air earriers. At
the time of the accident he had a total
of 3,743 flying hours, eof which 700 were
in (-46 type atrcraft. His last physical
examirnaztion was successfully passed
Harch 8, 1849, and he held o valid airman
certificate with a comeercial pilot rat-
ing. He was the second pilot to be em-
ployed by the wompany which was shortly

" Wfter the company was organized, his

- date of employment beimg October 15,
S IE.

Copilot Anthony Gjessing, age 35, re-
‘ceived training in the United States Atir

Forces and with a schedulrd airline. He
had a toral of 7,800 hours of which 204
were in U—16 type aircra®.., MNis last
physical examination had bean completad
February 26, 1949, and he held a valtid
airman certificate with a commercial
pllot rating which was currently effee-
tive. He was ~mployed by the company
July 16, 1949,

Reserve Captain Jamss M. Adams had s
total of 3,624 flight hours, af whieh 400
were in C-46 type aircrafc. He had been
previously irained in the Lnited States
Air Forces, and with a non-scheduled air
carrier, His last physicai examinmatien
wvas successfully completed January 28,
1949, and he also held a valid airman
certificate with a commercial pilot rat-
ing which was currently effective. He
was employed by the company June 29, 1940.

The Aircraft

N-D075N, a C-46F alrcraft, was owred
by Air Transport Associates, Inc.. and ~
was currently certificated by the (ivi]
Aeronautics Administration. At the time
of the accident it had been flown & iotal
of 235 hours. It was equipped with tweo
Pratt and Whitney R-2800-75 engines and
two Hamilton Standard Hydromatic propsl-
lers. The engines and propellers had a
total tim=s of 255 hours.

CAA approved operating limitstions for
the C-46-F airplane, which is equipped
with R-2800-73 engines, provide for the
use of 91 nctane fuel as follows: '

Croise Power Limits for %1 QOctase Foel .

Meximum croise: BRF RPW In_ hg. Altitude Nixziwre
Low blower 1200 2100 37.0 Sl Aptoe¥ics
Low blower 1208 2100 34.0 2500 Avto-k2ox

Righ tlower 1098 2108 $4.0 Above B500 Avto-Rick
Desired crurse: ) _' .
34.0 S 1. Aeto-leax
31.0 10560 Azto-Leaa

31.0 Above 10508 Avto-Rick

1070 2104
Low blower 1070 2100
High blower 970 2100

Low blower

T



